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Background

A carcinogenicity study in Wistar Chbb:THOM (SPF) rats was conducted by
the Experimental Toxicolegy and Ecology BASF Aktiengesellschaft,
Ludwigshafen/Rhein, Germany, for the BASF Corporation Agricultural Products
Division, Research Triangle Park, North Carolina, and dated February 28, 2001
{Laboratory Project No. §2C0179/97090, BASF Registration Document No.
2001/1000115, MRID No. 45404828).

The study design allocated groups of 50 rats per sex to duse levels of
0, 100, 5C0, 2500 or 15,000 ppm (0, 4.6, 23.0, 116.1 and 768.8 mg/kg/day for
males; 0, 6.0, 29.7, 155.6, and 1024.4 mg/kg/day for females) of BASS510F for
105 weeks. The 15,000 ppm dose group exhibited mortality in males and
excesgive weight loss in females and, therefore, this dose group was
terminated at 17 months and not further analvyzed.

A chronic toxicity study in Wistar Chbb:THOM {SPF) rats was conducted by
the Experimental Toxicology and Ecelogy BASF Aktiengesellschaft,
Ludwigshafen/Rhein, Germany, for the BASF Corporation Agricultural Products
Division, Research Triangle Park, North Carolina, and dated February 28, 2001
(Laboratory Project No. B2C0179/97091, BASF Registration Document No.
2001/1000114, MRID No. 45404827).

The study design allocated groups of 20 rats per sex to dose levels of
0, 100, 500, 2500 or 15,00C ppm {0, 4.4, 21.9, 110.0 and 7339.0 mg/kg/day for
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males; 0, 5.9, 30.0, 150.3, and 1000.4 mg/kg/day for females) of BASS10F for
105 weeks. Both sexes in the 15,000 ppm dose group exhibited excessive weight
loss and, therefore, these animals were terminated at 17 months and not
further analyzed.

Survival Analyses

The statistical evaluation of mortality indicated no significant
incremental changes with increasing doses of BASS510F in either male or female
rats of the carcinogenicity study, or in male rats of the chronic toxicity
study. Female rats of the chronic toxicity study indicated a statistically
significant decreasing trend for mortality, as well as a statistically
significant pair-wise comparison of the high dose with the control. Though
there were survival disparities among the dose groups for the female rats of
the chronic toxicity study, there were too few animals in this study to
appropriately use the Peto’s Prevalence test, since the first tumor was
observed at week 102. The Fisher’s Exact test and the exact test for trend
were used for all mortality analyses. See Tables 1, 4 and 6 for male
mortality test results. See Tables 9, 12 and 14 for female mortality test
results.

The statistical evaluation of mortality was based upon the Thomas,
Breslow and Gart computer program.

Tumer Analvses: Carcinogencity Study

Male rats had significant increasing trends in thyroid follicular cell
adenomas at p < 0.01, and adenomas and/or carcinomas combined at p < 0.05.
There were no significant differences in the pair-wise compariscns of the
dosed groups with the controls.

Female rats had a significant increasing trend in thyroid follicular
cell adenomas at p < 0.05. There were no significant differences in the pair-
wise comparisons of the dosed groups with the controls.

The statistical analyses of both sexes were based upon the Exact trend
test and the Figher's Exact test for pair-wise comparlsons. BSee Tables 2, 3,
10 and 11 for carcinogenicity study tumor analysis results.

Iumor Analvses: Chronic Toxicity Study

There were no statistically significant trends or pair-wise comparisons
of the dosed groups with the controls in either male or female rats of the
chronic toxicity study.

The statistical analyses of both sexes were based upon the Exact trend
test and the Fisher's Exact test for pair-wise comparisons. See Tables 5 and
13 for chronic toxicity study tumor analysis results.

dumor Analvses: Carcinogencity and Chronic Toxicitv Studies Sombined

Male rats had significant increasing trends in thyroid follicular cell
adenomas at p < 0,01, and adenomas and/or carciromas combined at p < 0.05,
There was a significant difference in the pair-wise comparison of the 2500 PpPm
dose group with the controls for thyroid follicular cell adenomas at p < 0.05.
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Female rats had a significant increasing trend for fhyroid follicular
cell adenomas at p < 0.05. There were no significant differences in the pair-
wise comparisons of the dosed groups with the contrels.

The statistical analyses of both sexes were based upon the Exact trend
test and the Fisher's Exact test for pair-wise comparisons. See Tables 7, 8,
15, and 16 for carcinogenicity and chronic toxicity studies combined tumor
analysis results.
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Table 1. BASS510F - Wistar Chbb:THOM (SPF) Carcinogenicity Rat Study

Male Mortality Rates® and Cox or Generalized K/W Test Results

Weeks

Dose 1-26 27-52 53-78 79-108" Total
{ppm)

0 0/50 0/50 2/50 7/48 9/50

(18)

100 0/50 0/50 2/50 11/48 13/50

(26)

500 0/50 0/50 2/50 11/48 13/50

(26}

2500 0/50 0/50 2/50 14/48 16/50

(32)

‘Number of animals that died during interval/Number of animals alive at the
beginning of the interval.

fFinal sacrifice at week 105.

{ }Percent.

Note: Time intervals were selected for display purposes only.
Significance of trend denoted at congrol.

Significance of pair-wise comparison with control
dencted at dogse level.

If ', then p < 0.05, If *, then p < 0.01.
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Table 2., BAS510F - Wistar Chkb:THOM (SPF) Carcinogenicity Rat Study

Male Thyroid Follicular Cell Tumor Rates' and Exact Trend Test
and Fisher's Exact Test Results (p-values)

Doge (ppm)
0 100 500 2500
Adenomas 0/50 0/50 1/50 44/50
(%) (0) (0) (2) (8)
p = 0.0054" 1.0000 0.5000 0.0587
Carcinomas 1°/50 0/50 0/50 0/50
(%) (2) (0) (0) (0)
p = 0.2500 0.5000 0.5000 0.5000
Combined 1/50 0/50 1/50 1/50
(%) (2) {0) (2) {8)
p = 0.02145" 0.5000 0.7525 0.1811

"‘Number of tumor bearing animals/Number of animals examined, excluding those that
died before week 53.

*First adenoma observed at week 87, dose 2500 rPPm,

*First carcinoma observed at week 107, dose 0 PEm.

Note: Significance of trend denoted at control.

i Significance of pair-wise comparison with centrol denoted at dgse
level.

If °, then p < 0.05. If **, then p < 0.01.
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Table 3. BAS510F - Wistar Chbb:THOM (SPEF) Carcinogenicity Rat Study

Male Thyroid C-Cell Tumor Rates™ and Exact Trend Test
and Fisher's Exact Test Results (p-values)

Dose m
0 100 500 2500
Adencmas 5/50 5*/50 6/50 3/50
(%) (10) (10) (12) (6)
P = 0.2019 0.6297 0.5000 0.3575
Carcinomas /50 28/50 0/5¢ 1/50
{%) (0} {4) {0) {2)
p = 0.4384 0.2475 1.0000 0.5000
Combined 5/50 7/50 6/50 4/50
(%) (10} (14) (12) (8)
p = 0.2423 0.3798 0.5000 0.5000

"Number of tumor bearing animals/Number of animals examined, excluding those that
died before week 53.

*First adenoma cbserved at week 84, dose 100 ppm.

PFirst carcinoma observed at week 72, dose 100 pem.

Note: Significance of trend denoted at geontrel.

Significance of pair-wise comparison with control dencted at dose
level.

If *, then p < 0.05. If **, then p < G.01.



HED Records Center Series 361 Science Reviews - File R054386 - Page 8 of 21

7
Table 4. BASS10F - Wistar Chbb:THOM (SPF) Chronic Toxicity Rat Study

Male Mortallty Rates' and Cox or Generalized K/W Test Results

Heeks

Dose 1-26 27-52 53~78 79-106* Total
{ppm)

0 0/20 c/20 0/20 5/20 5/20

{25)

100 0/20 0/20 1/20 3/19 4/20

(20)

500 0/20 0/20 2/20 4/18 6/20

(30}

2500 0/20 0/20 1/20 5/19 6/20

{(30)

‘Number of animals that died during interval/Number of animals alive at the
beginning of the interval.

‘Final sacrifice at week 105.

{ }Percent.

Note: Time intervals were selected for display purposes only.
Significance of trend denoted at control.

Significance of pair-wise comparison with contreol
denoted at gose level.

If *, then p < 0.05, 1If **, then p < 0.01.




HED Records Center Series 361 Science Reviews - File R0O54386 - Page 9 of 21

Teble 5. BASS10F - Wistar Chbb:THOM (SPF) Chronic Toxicity Rat Study

Male Thyroid Tumor Rates® and Exact Trend Test
and Fisher's Exact Test Results (p-values)

8

Dose m
0] 100 500 2500

C-Cell
Adenomas# 4/20 2/20 3*/20 4/20

(%) (20) (10} {15} (20)
P = 0.3274 0.3307 0.5000 0.652¢
Follicular
Cell
Adencmas#$ 0/20 0/20 2b/20 1/20

(%) (Q) (0} {10) (5)
p = 0.198% 1.0000 0.4349 0.5000

"Number of tumor bearing animals/Number of animals examined, excluding those that

died before week 53.

*First c¢-cell adenoma cbserved at week 79, dose 500 ppm.

*First follicular cell adenoma observed at week 105, dose 500 PPI.

#No c-cell or follicular cell carcinomas were observed.

Note: Significance of trend denoted at gontrol.

Significance of pair-wise comparison with control denoted at dose

level.

If *, then p < 0.05.

If **, then p < Q.01.
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Table 6. BASS510F - Wistar Chbb:THOM (SPF) Carcinogenicity and
Chronic Toxicity Combined Rat Studies

Male Mortality Rates' and Cox or Generalized K/W Test Results

Heeks

Dose 1-26 27-52 53-78 79-108° Total
(ppm}

0 0/70 0/70 2/70 12/68 14/70

(20}

100 0/70 0/70 3/70 14/67 17/70

(24}

500 0/70 0/70 4/70 15/66 19/70

(27)

2500 0/70 0/70 3/70 19/67 22/70

(31}

*Number of animals that died during interval/Number of animals alive at the
beginning of the interval.

tPinal sacrifice at week 105.

( yPercent.

Note: Time intervals were selected for display purposes only.
Significance of trend denoted at gontrol.

Significance of palr-wise comparison with control
denoted at dose level,

If *, then p < 0.05. If ', then p < 0.01.
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Table 7. BASS510F - Wistar Chbb:THOM (SPF) Carcinogenicity and
Chronic Toxicity Combined Rat Studies

Male Thyrold Follicular Cell Tumor Rates* and Exact Trend Test
and FPisher's Exact Test Results (p-values)

Dose )il
0 100 500 2500
Bdenomas 0/70 0/70 3/70 53/70
(%) {0) {0) (4) (7)
p = 0.0045™ 1.0000 0.1223 0.0290"
Carcinomas 18/70 0/70 0/70 0/70
(%) {1} () (0) (0)
p = 0.2500 0.5000 0.5000 0.5000
Combined 1/70 0/70 3/70 5/70
(%) (1) (0) (4) (7)
P = 0.0130° 0.5000 0.3098 0.1043

*‘Number of tumor bearing animals/Number of animals examined, excluding those that
died before week 53,

*First adenoma observed at week 87, dose 2500 rpm,

PFirst carcinoma observed at week 107, dose 0 ppm.

Note: Significance of trend denoted at gontrol.

Significance of pair-~wise comparison with control denoted at dose
level.

If °, then p < 0.05. If ", then p < 0.01.
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Table 8. BASS510F - Wistar Chbb:THECM (SPF) Carcinegenicity and

Male Thyroid C-Cell Tumor Rates*® and Exact Trend Test

11

Chronic Toxicity Combined Rat Studies

and Fisher's Exact Test Results (p-values)

Dose T

0 100 500 2500

Adenomas 9/70 /70 92/70 7/70
(%) (13) (10} (13) (10)

P = 0.3625 0.3857 0.59%3 0.3957
Carcinomas 0/70 28/70 0/70 1/70
(%) (0) (3} {O) {1}

P = 0.4382 0.2482 1.0000 0.5000
Combined 8/70 3/70 9/70 8/70
(%) (13) (13} {13) (11)

p = 0.3927 0.5993 0.5993 0,5000

"Number of tumor bearing animals/Number of animals examined, excluding those that

died before week 53.

*First adenoma observed at week 79, dose 500 ppm.

First carcinoma observed at week 72, dose 100 pem,

Note:

Significance of trend denoted at geptrol.

SBignificance of pair-wise comparison with control denoted at dose

level.

If

‘, then p < 0.05.

If n’

then p < 0.01.

((
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Table 9. BASS510F - Wistar Chbb:THOM (SPF) Carcinogenicity Rat Study

Female Mortality Rates® and Cox or Generalized K/W Test Results

Dose

(ppm)

100

500

2500

1-26

0/50

¢/50

¢/50

0/50

27-52

0/50

0/50

1/50

0/50

Weeks

53-78

2/50

2/50

1/48

1/50

79-107¢

12/48
6/48
9/48

9/49

Total
14/50
(28)

B/50
(16}

11/50
(22)

10/50
{(20)

*Number of animals that died during interval/Number

beginning of the interval.

'Final sacrifice at week 105.

{ )Percent.

Note:

of animals alive at the

Time intervals were selected for display purposes only.

Significance of trend denoted at sontrel.

Significance of pair-wise comparison with control
denoted at dose level.

If *, then p < 0.05.

If *, then p < 0.01.

(&
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Table 10, BASS10F - Wistar Chbbh:THOM (SPF) Carcinogenicity Rat Study

Female Thyroid Follicular Cell Tumor Rates® and Exact Trend Test
and Fisher's Exact Test Results (p-values)

Dose (ppm}
0 100 500 2500
Adenomas? 0/50 1¢/50 0/49 3/50
(%) (0) (2) (o) {6)
p = 0.0342" 0.5000 1.0000 0.1212

‘Number of tumor bearing animals/Number of animals examined, excluding those that
died before week 53.

*First adenoma observed at week 106, dose 100 ppm.

*No carcinomas were observed.

Note: Significance of trend denoted at gontrol.

Significance of pair-wise comparison with control denoted at dose
level.

If *, then p < 0.05. If *, then p < 0.01.

[3
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Table 11. BASS10F - Wistar Chbb:THOM (SPF) Carcinogenicity Rat Study

Female Thyroid C-Cell Tumor Rates’ and Exact Trend Test
and Fisher's Exact Test Results {p-values}

Dgse (ppm)
0 100 500 2500
Adenomas 8/50 g/50 T2/49 5/50
(%) (16} (16} {(14) (10}
p = 0.1664 0.6071 0.5171 0.27¢8
Carcinomas 0/50 t/50 1b/49 C/50
(%) (0) (0 {2) (0}
P = 0.7487 1.0000 0.4949 1.0000
Combined 8/50 8/50 8/49 5/50
(%) (16) (16) (186 {10)
P = 0.1566 0.6071 0.5900 : 0.2768

*Number of tumor bearing animals/Number of animals examined, excluding those that
died before week 53.

*First adencma observed at week 77, dose 500 ppm,

*First carcinroma observed at week 105, dose 500 ppm.

Note: Significance of trend denoted at control.

Significance of pair-wise comparison with control denoted at dese
level.

If °, then p < 0.05. If *, then p < 0.01,

N
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Table 12, BASS510F - Wistar Chbb:THOM (SPF) Chronic Toxicity Rat Study

Female Mortality Rates® and Cox or Generalized K/W Test Results

Dose

(ppm}

100

500

2500

1-26

0/20

0/20

0/20

0/20

27-52

0/20

6/20

0/20

0/20

Heeks

53-78 79-106° Total

1/20 6/19 7/20
(35)*

0/20 3/20 3/20
(15)

1/20 6/19 7/20
(35)

1/20 0/19 1/20
(5)*

‘Number of animals that died

beginning ¢f the interval.

fFinal sacrifice at week 105,

( yPercent.

Note:

during interval/Number of animals alive at the

Time intervals were selected for display purposes only.

Significance of trend denoted at ggptrol.

Significance of pair-~wise comparison with ecentrol
denoted at dose level.

If *,

then p < 0.05. If ™, then p < 0.01.

(>
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Table 13. BAS510F - Wistar Chbb:THOM (SPF) Chronic Toxicity Rat Study

Female Thyroid Tumor Rates’ and Exact Trend Test
and Fisher's Exact Test Results (p-values)

Rose (ppm)
0 100 500 2500

C-Cell
Adenomas# 3720 52/20 7/20 4/20

(%) (13) (25) {35) (20)
p = 0.4434 0.3474 0.1367 0.5000
Follicular
Cell
Adenomas# 0/20 0/20 1*/20 0/20

(%) (0) (0 (10) (0)
P = 0.7500 1.0000 0.5000 1.0000

‘Number of tumor bearing animals/Number of animals examined, excluding those that

died before week 53.

*First c-cell adenoma observed at week 102, dose 100 ppm.

*First follicular cell adenoma observed at week 106, dose 500 PP,

#No c-cell or follicular cell carcinomas were observed.

Note: ' Significance of trend denoted at goptrel.

Significance of pair-wise comparison with control denoted at gose

level.

If *, then p < 0.05.

If

then p < 0.01.
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Table 14. BAS510F -~ Wistar Chbb:THOM (SPF} Carcinogenicity and
Chronic Toxicity Combined Rat Studies

Female Mortality Rates' and Cox or Generalized K/W Test Results

Heeks
Dose 1-26 27-52 53-78 79-107¢ Total
(ppm)

0 0/70 /70 3/70 18/67 21/70

(30}

100 0/70 0/70 2/70 9/68 11/70
(l6)~*

500 0/70 1/70 2/69 15/67 18/70

(26)

2500 a/70 0/70 2/70 9/68 11/70
(16} *

‘Number of animals that died during interval/Number of animals alive at the
beginning of the interval.

*Final sacrifice at week 105.

{ )Percent.

Note: Time intervals were selected for display purposes only.
Significance of trend denoted at contrel.

Significance of pair-wise comparigcon with control
denoted at dose level,

If °, then p < 0.05. If **, then p < 0.01.
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Table 15. BASS510F - Wistar Chbb:THOM (SPF) Carcinogenicity and
Chronic Toxicity Combined Rat Studies

Female Thyreid Follicular Cell Tumor Rates® and Exact Trend Test
and Fisher's BExact Test Results (p-values)
Dose m
0] 100 500 2500
Adenomas! 0/70 1*/70 1%/69 3/70
(%) (0) (1) (1) (4)
p = 0.0439° 0.5000 0.4964 0.1223

‘Number of tumor bearing animals/Number of animals examined, excluding those that
died before week 53.

'‘wirst adenomas observed concurrently at week 106 at doses 100 and 500 ppm.

No carcinomas were observed.

Note: Significance of trend dencted at gontrol.

Significance of pair-wise comparison with control denoted at dose
level.

If ', then p < 0,05, If ™, then p < 0.01,

r
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Table 16. BAS510F - Wistar Chbb:THOM (SPF) Carcincgenicity and
Chronic Toxicity Combined Rat Studies

Female Thyroid C-Cell Tumor Rates' and Exact Trend Test
and Fisher's Exact Test Results {(p-values)}

Dose (ppm)
0 1C0 500 2500
Adenomas 11/70 13/70 14*/69 8/70
(%) (18} (1% (20} (13)
p = 0.1203 0.4115 0.3153 (.4049
Carcinomas 0/70 0/70 1*/68 G/70
(%) (0) {0) (L) {0)
E = 0.7491 1.0000 G.45%64 1.0000
Combined 11/70 13/70 15/69 7 9/70
) (16) {19} (22} {13)
P = 0.1803 0.4115 0.2443 0.4049

‘Number of tumor bearing animals/Number of animals examined, excluding those that
died before week 53.

*First adenoma cbserved at week 77, dose 500 ppm.

*Firgt carcincoma observed at week 1053, dose 500 ppm.

Note: Significance of trend denoted at contrel.

Significance of pair-wise comparison with control dencoted at dose
level.

If *, then p < 0.05. If **, then p < 0.0l.
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